ABSTRACT: The main aim of this article is to present the time-evolution as
INTRODUCTION
Time is the dimension in which events can be ordered from the passed through the present and into the future [3] . It can also be explained as the measure of duration of events and the intervals between them. Evolution can be explained as the process of transformation or growth. Based on these definitions, time-evolution can be explained as the change of state due to the passage of time, applicable to the system with interval state (also called stateful system). In this formulation, time is not required to be a continuous parameter, but a discrete or even finite.
In classical physics, time-evolution of a collection of rigid bodies is controlled by the principle of classical mechanics. In their most rudimentary form, these principles express on the relationship between forces acting on the bodies and their acceleration given by Newton's law of motion. These principles can also be equivalently expressed more abstractly by Hamiltonian mechanics.
The concepts of time-evolution may be applicable to the stateful system as well. For example, the operator of a turning machine can be regarded as the time evolution of the machine control state. In this perspective, time is discrete. The stateful system of operators often has dual description in terms of states or in terms of observable values which constitute quantum mechanics. In such system, time-evolution can also be called the change in observable values. This is particularly important in quantum mechanics where the Schrodinger picture and Heisenberg picture are equivalent description of the time-evolution. 
shows that the expectations of the real number R are time-independent which corresponds to the conservation of energy [10] .
On the other hand, the generator of the time-evolution of a quantum mechanical system is observed to be always an operator on Hilbert space (self-adjoint operator), since it corresponds to an observable (energy). Moreover, there should be a one-one correspondence between the unitary group and its generators. This fact is supported by the Stone's theorem. Any symmetry of the system is represented by a unitary operator on its Hilbert space. The symmetry here is time-translation invariance. This is because we expect symmetry to have no effect on the translation probabilities between various states, which means it should preserve the inner product on the Hilbert space and this is precisely what a unitary operator does. This ISSN: 2231-5373 http://www.ijmttjournal.org Page 62 shows that the unitary operator can be thought of as the generalization to Hilbert space of orthogonal transformation (i.e., rotation).
To observe more of this concepts, let us consider a system with state space X for which evolution is deterministic and reversible. Let us also suppose that time is a parameter that ranges over the set of real number R. The time-evolution is expressed as a family of bijective state transformations
Where , is the state of the system at time t, whose state at time s is X. This leads to the existence of the following identity operator
In some contexts in mathematical physics, the mapping, , are called the propagation operators. In quantum mechanics, the propagators are usually unitary operators or self-adjoint operators on Hilbert space which can be expressed as time-ordered exponentials of the combined Hamiltonian operator [6] [1].
PRELIMINARY Definition 1. Time Evolution:
Time-evolution is referred to as the change of state due to the passage of time, applicable to the system with internal state. If Y is the wavefunction for a physical system of an initial time and the system is free of external interactions, then the evolution of time of the wavefunction is given by = ℏ , where H is the Hamiltonian.
Definition 2. Time Evolution for Conservative Systems:
A physical system is conservative if its Hamiltonian does not depend explicitly on time. In quantum mechanics, as well as, in classical mechanics, the most important of such an observation is the conservation of energy.
The time evolution of the system that was initially in the state ) ( 0 t  is using the following steps: Definition 6. Hamiltonian operator in Quantum Mechanics: In quantum mechanics, Hamiltonian is the operator corresponding to the total energy of the system. This operator is usually denoted by H. Its spectrum is the set of possible outcome when one measure of the total energy of the system. Due to its close relation to the time-evolution of a system, it is of fundamental importance in most formulation of quantum theory [4] .
Hamiltonian as an operator is quantum mechanics is used to explain the Schrodinger equation. It is commonly expressed as the sum of kinetic energies of all the particles and the potential energy of the particles associated with the system. It is given in the form,
is the potential energy operator and When these forms are combined together, it yields the formula used in the Schrӧdinger 
which is one of the reasons it is called the Hamiltonian. Given the state at some initial time (t = 0), we can solve it to obtain the state at any subsequent time.
In particular, if Hamiltonian is independent of time, then | )
Definition 8. Schrodinger Picture: In Physics, the Schrodinger Picture is a formation of quantum mechanics in which the state vectors evolve in time, but the operators (observables) are constant with respect to time. In the Schrodinger Picture, the state of a system evolves with time. The evolution for a closed quantum system is brought about by a unitary operator, the time evolution operator [8] [9] . 
), x(t 2 ), p(t 1 ) and p(t 2 ).
The time-evolution of these operators depend on the Hamiltonian of the system in quantum mechanics [8] [9].
BASIC THEOREMS
Here, we use this avenue to look at the initial value problem associated with the Schrӧdinger equation in the Hilbert space, ℵ. If ℵ is one-dimensional, the solution is given by
, where A is a real number. Our hope is that this formula also applies in the general case and that we can reconstruct a one-parameter unitary group U(t) from its generator A through 
. And and the other hand, the generator of the time-evolution of a quantum mechanical system should always be a self-adjoint operator since it corresponds to an observable (energy). Moreover, there should be a one-one correspondence between the unitary group and its generator. This is ensured by the Stone's theorem [10] .
Theorem 2: Stone's theorem. Let ( ) be a weekly continuous one-parameter unitary group. Then its generator R is self-adjoint and ( ) = .
Now we have seen that the time-evolution of a quantum mechanical system is generated by a self-adjoint operator (Hilbert space operator), called Hamiltonian and is expressed and governed by a linear ordinary differential equation, the Schrodinger equation,
. [10] .
Remark 1: Unitary Relation of Position and Momentum Operators
The position and momentum operators are unitarily equivalent with the unitary operator being given explicitly by the Fourier transform. Thus, they have the same spectrum. In physical sense, the force p acting on momentum space wavefunction is the same as position space wavefunction. This resulted in the Heseinberg Uncertainty Principle.
Theorem 3: Heisenberg Uncertainty principle. Let H be a Hilbert space and let (D(T),T) and (D(S),S) be self-adjoint operators on
be the spectral measure for v with respect to T and S. 
For t 1 = t 2 we simply recovers the standard canonical commutator relations valid in all pictures.
Remark 4:
It was also deduced that the position and momentum operators in quantum mechanics are equal with the same spectrum as well as the force acting on their wavefunction. This is supported by theorem 3.
Remark 5: Theorems 1 and 2 indicate that the time-evolution of a quantum mechanical system is always a self-adjoint operator since it corresponds to an observable (energy). Furthermore, there is a one-one correspondence between the unitary group and its generator showing that it is also unitary.
Remark 6:
One of the aspects of quantum mechanics where time-evolution (unitary operator) play its role in its performance is 'Turning Machine'. It helps physicists in taking correct measurement and can be adopted by the computer scientists to simulate the logic of an computer algorithm. It is also useful in explaining the functions of central processing unit (CPU) of a computer. The limits of mechanical computations is also understood by the system.
CONCLUSION
From the discussion above, it was clearly observed that time-evolution has played a significant role in the formation of quantum mechanical systems as being both the unitary and self-adjoint operators of Hilbert space. This is so since it corresponds to the observables (energy position and momentum) of quantum mechanics. The idea of commutator relation and the one-dimensional harmonic oscillator = + , facilitate the time-evolution of the position and momentum operators as ( ) = ( ) = − , generated from 
